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71 7l#ofl ^^s]^ 7fli^. #7] ?fli£ ^ ^H] ^^M, ^ 

M A oHl ^S)^ ^"71 P>ol=LS *fHl tfl Til olMl- 7"M^f Tfl o]E 
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^ 31 ^ ^3- ^^^^{Field emission device and the fabrication method 
thereof} 

IE. 2^- ^Hfr^^HI 14^ ^aH2] 7fl ^£°14. 

5L 10-^ 5. 9°\] HAl^ ^efl ^^^^^ ^. ^ 
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<9> o. «i ^3.7]. ^-o. ^^j-^oj-o. 7^]^ ^^l«j-#^>(Field Emission 

Device, FED) ^ *Hs«o v ^ °il 3J°14. 
<10> £ i^- ^efl FED 7> *-§-^ FED afl^S] 7fl^ ^-^£o)cf. 

<n> 7l^r(l) ^ Cr ^ 7fli^ ^i^-(2)ol ^S)ZL ZL i?H ^ 

^^(a-Si)^S £ 7>i*j-#(3)<>l ^*J-#(3) ^H]fe ^^*(3)^1 S.^} zl 

a>^o11 H(4a)^§: Si0 2 ;§|<3^.;gjjL ^ 7])°)!= ^^#(4)o] ^g^t}-. 

^71 €(4a)^ £r ^7l ^^(3) -M $1*1 *Hr Mo ^ £1 nj-ol^s. 

^(5)<>1 $1*1^. ^7] TflojjiL ^<?1#(4)^ ^(4aW tfl-g-sKf Tfl 

d^T^-fr -fr*l*Rr °fl^- #^(7))<>1 ^^1^4. A J"7l ofl^c ^^-(7)^8: ^"71 
71^(1)31}- ^ igsfl^ ^^^r ^*Rr ^^(8)21 ifl^^ ^^^4. =LZ\5L, # 
7l ^^^r(8)7> 7l^(l)^ ^Ho]Ai(n]5iAl) -g-ofl 7^1- -fr*l*M, ZL 7> 

^-7>S^b -M^o^l Sj*fl ^]5)^ j ZKL|- t^^l ^-f #7] ofl^c ^^-(7) 

°H <?1^H *§#*fl^(*l:£*l) 0 l ^^^Cf. 

<i2> ©lsi^V ^2fl FEDb tj>°1^3. ^o.^ w-Eisq ^l^>« 0 i-#^o] ^Jl, raj-e^ 

3 ^7) $1*iHfe ^ TflolE ^o^g. ZL^q-, 7lMi= 

^0]#0.5. *>^ ( ^f^ff- ^ HK|S E}oJo^ g.^7]- o} 7 ] nfl^-o]] , t^EI ^ 
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-i- ^IttHI *>^7> &tK SEtb, ^3 7flo]E ^oj.^ ^7H1 ^ U J£^7}- 

(6a) 7>^}ej(edge)^^l^ ^1 3^1, °fli^ #^(7)-4 tJMe #^-(6) 

<s] #713 ^(short)^^ «J°.7M f o]o\] ^ 7flo]E #^-(6)ofl ^ ofl^c #<y- 
oj ^^Tfl s)JL, nq-eJ-H TflolE #^-(6) TflolE ;£<g#(4)*l- lS(4a)£] 

^ W(3)^] ^Tfl ^rf. o] 7}^ 7^1 o]E ^ ofl^ir 

[^o] o)^JL*} Z}^ 71 ^] 
<13> ^-rgo) s.^^. ^ ^^§H>H£ ^ ^^>^#°1 7>^tb 33l«J-# 

i74-<4 ZL afl^lJ-^-g; *H^Hr 

[^33 ^ ^ aj-g-] 
<14> # 7 ] ^-g: ^*>7l ^<H) ^s^, 

<15> 7]^-; 

<16> 4>7l 71^1 ^j^fe 7l]4:= 

<17> # 7 ] 7})^ = ^ #6fl ^SM, ^1^ 7^^7l# 

^ *}°]=I3. ^ ; 

<18> ^-71 n>o]3. S ^oj fl*]^ ^-ZtSr *\}^-5}^ 3£^r ^-ti^Hr % .2.3. ^7} 7fli^ 

^ 3H1 TflojE ;gc^; 

<19> ^7l TflolE ;g<£^ Aj-ofl tg^fe ^O.^ #7] o>ol^ S ^o\) tfl-g-SHr Tfl 

7>*l*r Til o> E ^-V)i5}^ &?ft^±z}7} ^1^-^Cl-. 
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<2i> #7l s-^^- ^^-7] -a. ^-tgofl nq-Hia ) 

<22> 71^; ^Hl 7fl^ TflojE ^f^, Tflol^ #i=. ^ o] E 3^ # 

7l ^ Uj-rt-ofl ict^ ^>7l 7fl i= ^i^-^Hl ^*l*Rr T>M=13. ^-g- *§>$«Hr ^Tjl; 
<23> n>o]a.^ #7) ^ ^Jf°fl ^ §3 t^-g- *§^SH=- #31 J 

<24> ^"71 7}^ tS^i tfltsfl ^Zj-Aj^ 7}^^ 0 2 7>i^- #7l n>o]^^. ^ 6\] tflSfl X| 

^-i: 7}7]b 7}i7} #-§-^ 7>^# ol -g-S}^ #^n> 0,1^1^0!] <^ ^zj-g- 

7}£- fs^Dlt *)l7i^--4 o>^ei Aj- 7l Tn>o)a.s. ^ q-^ 
7i^7l# 7M'£^ pl-oi^^. ^ <i^*Rr ^741;!- 

<25> #7) ^74l« 0 V#^>Sl *flS« 0 H?Hl 7f£- ^^o]Dl 

<26> ^-71 7>£- l-5l^#^r ^>-g-^ °l£r ^l^^(RIE)^ ^*fl ^^*>^ f nHrlS. 

^4 7>£- ^zf S^^M P>ola.S ^ ^\%7}Mr 

<27> 3^ -# 7 ] 7fl2:^6)l #7] nW^S. ^ Afl^o} ^^jjdc-fl^- 
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(Mo), ^^(W), ^em, i^W^H. 3. o|i=Lo^ji=. =L& ^ >id^ o]^ ^ 3} 

<28> ^>7l wV-g-7>>i^ 0 2 ^ ( fluorine)^ 7fie] ^^-7>^^ f tiV-g-7"^ 

^ CF 4 /0 2 , SF 6 /02, CHF 3 /0 2 , CF 4 /SF 6 /0 2 , CF 4 /CHF 3 /0 2 , SF 6 /CHF 3 /0 2 ^ ^ 

^-R-*Rr «>^-^l^, #7l ^r-g-7}^ 0 2 ^ #S^(chlorine) 31 7> 

if?}^, ci 2 /o 2 , cci 4 /o 2 , ci 2 /cci 4 /o 2 ^ ^<^£ *>M-i- 

oo> £ 2^ FED5] 7fl^^ ^^£o]t^. 

<3i> 5. 2-1- , 71^: (100) Cr ^ ^^.S. 7fl^ = ^1^(120)^1 

zl -^ofl ^e)^(a-Si)^^-S. ^ ^% v #(130)o] ^^nf. ^^#(130) 

^-ofl^ ^^(130)21 &^o) zl w>rf-6il €(140a)-i: 3fe Si0 2 ^ ^<g#^ 

S. 5} TflojE ^<g^(140)ol <^7HH #7] *l^(130)£r 

3}JL5*1 ( ^^(130)ol <&o) ^7} ^(120)°1 ^7} ^(UOa)^- ^ 

^ 5£al, ^7} ?fl^ ^^-(120)5] #*Hf <£*ofl ^ oicf. ^V 7 j ^(U0a)^ «> 

^7] *HJ-^(130) 4M1 ^*l*Rr Mo ^ ^-£-5. ^ ^^.S. ^"^-8- ^8*1 
o.^ ^(150)^1 ^^lthcf. ^-7] p>o]a.S ^(150)^ cf^r^ M-ii ^(nano tip) 

ZL S^ol u)-^ iTil^^ 71^711- 7}X]V], #e)«.^(Mo), 

(W), ^a)^, cfo|o].^= o] =<>|^^ n f ^ a]b»s} -g-o} ^ 

^^t}. ^"71 t11o]e ^<£^(140)£] SHHtt #7) €(140aH tfl-g-^Kr 
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7flol;E( 16 0a)7> 7flo]E 160)<>1 31 =12)3., ^7} ?]}°}^ ^ 

(6)^1 ofl^c ^(nl^A]) ^ ofl t n ^^-ol zi ifl^oll ^£)^r ^-71 

7)^(100)3]- ^] ^1^1- ^.sRr ^Tg^-( D ]£Al)ol i^lW. 

<32> o]^ ^oj) aj-5Tg ( p>ol3.S ^(150)ol u}-Lc i?D«a^ a^7^^7l, 

<33> o]^. ^. FED ^12:^^ ^Hl* #Afl*] 

<34> h 36(| 5.^^ w}<4 £o] <^o} U-^ofl ^*fl 7] #(100) 

7fldi= ^(120), *iW(130), ^(140a)# ^ TlHS ^<3#(140), Tflo] e (i 60a )l- 
5Hr TflojE ^^-(160), *l(140a)S1 h>^6(| *i1HSMl30)£l S^ofl ^^1^ 

^(150)-i: r^^l-S. ^^^r4. 

<35> £ 4ofl £_X\Q ti>^|- ^-o], ;£ 7 ] $\°\) #slo]nl= 5^ ae 6f| o}^- 

#3^#(190)* ^1 ^«fl ^ 

<36> ^-71 ^(190)^1 i^.S*g(sping coating), i = £ rilM^Csoft 

baking), ^(curing) ^^H, ^Mlfe 3 ifl*l 150jcan ^-fr -fi-*13>fl 

<37> £ 50fl 3E*1^ a><4 go], # 7 J #bH#(190)* oll^^cf. *M*Ql, # 

bH^(190)^ ofl^^r ofl^KPlasma Etching) «]-g-^ °l£r olRKRIE) -g^l 
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^(fluorine) Til CF 4 , SF 6 ,CHF 3 1- 7\±, CF4/O2, SF 6 /0 2 , 

CHF3/O2, CF 4 /SF 6 /0 2 , CF4/CHF3/O2, SF 6 /CHF 3 /0 2 ^ ^ 3<H^ *>M-« ^-fV^ 

7>i 5E^r #7] w>-g-7>^i^ 0 2 ^ #S?i(chlorine) 3] 7 r ^ £^7h£3.>H , Cl 2 /0 2 , 
CCl 4 /0 2 , Cl 2 /CCl 4 /0 2 1: ^ 3<H£. thfr*>fe 7>iolcf. 

<38> o 2 -t^pHl ^tr £^ ^z^HItt #5^, <4I# Sel^ni^ ^ is 
efl^l^E^ (grass-like structure)^ 1-5^ 7}x]^a^ £ 5^] s_X\ 

^ w>^- ^o] ^z^t}. ^t^^^^ oll^lrCetch rate)°l o]Rl^ *1 

>*fl*»fl 71^1 (rough) ^-2i& 7>^lcf. St, #^^7fl S^r 7 r ^ofl 0 2 7>i# 

^Joltj-. o^HH 7flo]E ^^1, #2f^Hl o}^ P>ol£EL^ ^Z}- 

#^J^7fl 7>i<>1] cfl^ o 2 9] «!-§-, ^§#3, #er^^r 4*1 

(plasma power)^ ^*fl °l^r #Bl^^(190)^ ^ ^-2:5. <^1^^ 

(190)^ 7i<3] ^7l5l7l <#7] v}o]3_3, ^(150)^ ^#^0. 

^ #7] t^H^S. ^(150)^1 £ 2^1 n>«q- £0], Cf^o^ Uj-i. 

^ ^ 5.^1 uj-i^ 7l^7l» 7>^1^ tiBMl €*=h 
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# 7}*}^ v}°)EL3, ^ Tfl °]I ^<2#, 7)1 o]m ^^-^ iL*l^- ^^n]^ A}-*} 

<4i> ^ 7 }s>\. ^ -f-sfl afl^ FED* 3}^*!: f^Hfl^ FED 

°)1 U 1^H, 7flolE ^ ^«y-(gate turn on voltageH ^ 20V ^S. #£l*}#3L, 
^ItKworking voltage, duty ratio: 1/90, frequency : 60Hz°fl*l 0.3mA emission 
current ^ ^ 40-50V #^rS3^. 

<42> ^ofi/^ W><2}- ^-O] -i-e}-2,Ti} S^ofl n}B^ , n>o]a.S ^4 #5H#^ 

^ &i£ 7i^7l# ^ ^7} ^zHrS-^ S^^r #2f^> ^ , 

<43> s. 8 ^2fl^ #7}l"J-#;fcxKBefore treatement )^ zl ^*r» # 7 )<2j. ^ 

< 44 > £ Qsi\- 5. 10^- ^efl ^^]« 0 >#^^>sq- H ^ ^ 

<45> £ 9 5>|- £ 1 0 # WlJH^^ oX^o) %\5L nfl-o ^-^c} ^gflo} ^ 
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^ %3)-qSL3. ^-Br u|-B}tfl iLolt}. St!:, ^ ^^^H 

<47> jQ-x$*. £^0)1 ^^Hll- %Vj7^ ^Sq&jLM-, °l^r <3H °1 ?H1 Ir^f 

^^1^71- 7>^>Cf^ ^ olsfl^- ^o]cf. rt}-^, £ 7l#^ 15^^ 
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[^^^] 
1] 

^-71 7)^1 711 

^-71 7^ = ^ ^Hl ^S^, M-i^ iT}]^ ^-2^3) &^ ?\%7}% 7\*\ 

^71 n>ol^ S Tgoj ^*l*Kr *fl^*Kr « ^«1«H=- ?ASLsL ^7} 7fl^ = 

Til ois ^l^Rr 3* ^-^8-2.5. ^ #7W#4i*K 

[3^*8- 2] 

i^^T 3] 

7} v}^d\) ^#5i ^-71 ffl^s. ^i^Hl 3WRr ^HaLS. ^^Hr ^1; 
^7} #e)*Hl tfl«fl ^^^r 7^1^ o 2 7>i<4 ^-7] *H=i3. ^ tflsfl m 

^ o. 7> ^ m 7> ^ 7l . uV-g-^ 7 >i# ol-g.^><^ #5f^P> oH^l^ofl 
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7^l£^ p>o]3S. ^ <HRl*m i^-Sr ^J^r 

[3^*8" 4] 

[3^8" 5] 

^13^- J£fe SH*!, 

6] 
7] 
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8] 

=lW # -id^£ *>M- #^ -£^#3. ^^H, ^-71 «>-§- 

7>i^ 0 2 ^ fluorine) 31 7>i^ ^7}i<y 3J-§- ^ ^ ^^l^ii 

[3^8" 9] 

«V-§-7>>^ CF 4 /0 2) SF 6 /0 2 , CHF3/O2, CF 4 /SF 6 /0 2 , CF 4 /CHF 3 /0 2 , SF 6 /CHF 3 /0 2 
10] 

-f^l^r Hi- ^ ^>M- Sfe -tS] ^#5. oj-f-o^^, a o v 7 ] aV-g- 

7>^ 0 2 ^ #5-^ (chlorine) 31 7 r ^sl ^7}^<?1 ^ ^.2-5. 0>}±r ^l^t^r 

11] 

^10^1 9X^, 

#7l ^-g-7}^^ Cl 2 /0 2) CCl 4 /0 2> Cl 2 /CCl 4 /0 2 1: ^ 3<H3E <^ W» 
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